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INELASTIC-COLLISION CROSS SECTIONS FOR Ne 

by 

S. C. Soong and Yong-Kl Kim 

ABSTRACT 

Cross sections for inelas t ic coll isions of slow electrons 

and the dipole oscil lator-strength distribution for the neon atom 

are given in tabular form. The resul ts are based on experimental 

data that have been checked and adjusted for internal consis tency. 

These data have been used in the study of the electron degrada­

tion spectra by the first author as part of his thes is work. 



1. Introduction 

This report contains the details of electron-Impact and optical cross 

sections used in the Ph.D. thes is (hereafter referred to as TH), entitled 

Inner-Shell Contributions to Electron Degradation Spectra by S. C. Soong. 

In TH, a consistent set of e-Ne inelast ic collision cross sections is used to 

compute the electron degradation spectra. The tabulated data in this report 

supplement those given in the thesis in graphical form for slow incident 

electrons and low-energy photons. 

2. Discrete Energy-Loss Cross Sections 

For incident energies T > 40 I, where I i s the lowest ionization potent ial , 

three groups of discrete energy-loss cross sections for the L shell are given 

by the Bethe formula, Eq. 45, and Table 3 of TH. For T ^ 40 I, these cross 

sections are tabulated in Table 1 of this report. 

The discrete energy-loss cross sections for the K shell have not been 

measured experimentally. The lack of these cross sections is not a serious 

setback for the study of electron degradation in neon because of the following 

reasons . For electron slowing down in neon, discrete excitation of the K 

shell plays a negligible role compared to excitation and ionization of the L 

shel l . For the Auger-electron production, knowledge of the excitation cross 

sections is not required. The production rate is proportional to the total K-
2 

shell section, which has been measured by Mehlhom. 

3 . Differential Energy-Loss Cross Sections 

Equation 43 of TH expresses the differential energy-loss cross section 

for T > 40 I (for s = K or L shell) in terms of the dipole oscil lator strength and 

of an empirical function 4> (E), where E is the energy l o s s . The oscil lator 

strengths for single photoionization of the 2p, 2s , I s orbitals and those for the 

multiple L-shell ionization (from either 2s or 2p) are given in Tables 2 , 3 , 4 

and 5, respectively. The functions 4> and <^ , which were adopted on the 

basis of fragmentary empirical evidence, are given in Tables 6 and 7. 



The experimental resul ts of Grissom et a l . (Ref. 46 in TH) suggest a 

more accurate representation of the L-shel l cross section in which the quantity 
2 2 

within the logarithm of Eq. 43 is reduced by a factor 1 - (I /2E ) (1 - l / T ) . 

(This implies that the cutoff momentum transfer for distant coll isions is l e s s 

than unity for slow incident electrons.) 

For ^ 401, we assume that the differential energy-loss cross section 

is given by RHS of Eq. 43 in TH, times a normalization coefficient. The nor­

malization constants were adjusted to ensure consistency with the total ion­

ization cross section after integration over E. The normalization coefficients 

for the L and K shel ls are given in Tables 8 and 9, respect ively. The resulting 

differential energy-loss cross section is consistent with the experimental r e ­

sults of Grissom et a l . , and varies smoothly from the Bom region to the region 

of lower energ ies . Figure 1 shows the differential energy-loss cross section 

for several incident energies . 

4 . Total Ionization Cross Sections 

The total ionization cross section i s obtained by integrating the dif­

ferential energy-loss cross sect ion. The total ionization cross section of the 

L shell obtained in this manner can be represented, for T> 40 I , by 
2 2 ^ 

Q^CT) = - ^ (2.739 In ^ + 1 . 9 8 4 ) 

and that of the K shell by 

4Tra^^a^R ( r 2.2 , "I ) 
Q > = - ^ I 1.372 In "̂ ^ P , - pM + 0.4406 

^ P^I , '. L 2 T ( l - n J ) 
K K' 

where 3 = v / c , a„ = 0.529 A, a = 1/137, and R= 13.6 eV. For T 2 40 I , 
'̂  ' ' 0 s 

these cross sections are given in Tables 10 and 1 1 . 

5. Electron Shake-Off 

Evaluation of the function [cf. Eq. 7 of TH] 

E-E ^^^'"^V Q (T',E) 
H^(T',T + I J = / dE '̂  
^K "̂ ' " V " ^ ^" S(T') 

K 

a^(E)+a^^E) / d€Nj^(6) 



requires a knowledge of the shake-off probabiUty a ,̂ (E) and the spectrum 

N (e) of multiply-ionized electrons. The shake-off probability has been mea­

sured by Carlson et a l . (see Ref. 25 of TH) and is reproduced here in Table 

The spectrum N^(e) can be represented as the following superpositions of t e 
K 

shake-off spectrum x^ (e) 

V̂ =̂ — W ^ ) ' 
where 

E , 
A(E)= / d e ^ ( e ) . (Al) 

0 
3 

The shake-off spectrum has been calculated by Levlnger and the result has 

been confirmed experimentally by Carlson et a l . (cf. Ref. 27 of TH). The 

function A(E) is given in Table 13. The integrated spectrum of electrons pro­

duced by multiple ionization, which occurs in the above expression for 

H^(T',T + y , is 

^ ~ ^ K A(E-E - T ) + A(E-E ) - A(T) 

/ ' '^V^' ' T^^ • <̂ 2) 

6. Ionization of the L Shell 

Since a (E) is not available directly from experiment, we evaluate 

H (T', T +1) by using the formula 
XJ 

i ( r - l ) dE \V^\ 4IT L̂M̂ )̂ ^̂ LM^ 7 ' 
2B(T') | ~ ^ ^ " ' E 2 " - ' E ^ " ~ E I ~ ^ T ° ' ^ L ^ 

Tj IT' T^T\ " Y '' dE ) L' ' , 4IT ^ LM' ' , LM r ^ . , , / . 
H ( T , T + I )= J —— < — r - l n - - 2 - + - r In " r j - T deN (e) 

T+I 

+ 8ct>̂ (E) 1 
E2 E ( T - E + I) ( T - E trp]] 

^ - \ 
where I = 62.7 eV, fT>,(E) is given in Table 5, and f^ deN (e) i s a lso 

given by Eq. Al, provided that the unit of energy is taken to be I = 52.7 

eV instead of E = 9 1 0 eV. The first two terms within the braces represent the 



contribution from distant co l l i s ions , while the las t term represents that from 

close co l l i s ions . The first term gives the electron spectrum produced in 

single ionization, while the second term gives that produced in multiple ion­

izat ion. The third term gives the spectrum produced in both types of ioniza­

tion since <|) (E) i s determined from secondary electron spectrum measurements. 
J_i 

7. Symbols Used in the Tables 
-1 

FORTRAN notations are used, i . e . , 2.032D-01 = 2.032 X 10 . 

A(E) See Eq. Al [Table 13] 

E Energy transfer 

E Threshold for electron shake-off in neon = 910 eV [Tables 12 

^ and 13] 

I The lowest ionization potential = 12.6 eV 

I(2s) Binding energy of the 2s electron = 48.5 eV [Table 3] 

I (Is) Binding energy of the I s electron = 870 eV [Table 4] 

I(K) = I(ls) [Tables 4, 7, 9, and 11] 
I(LM) Threshold for multiple ionization of the neon L shell = 62.7 eV 

[Table 5] 

PHI cf)(E) [Tables 6 and 7] 

Ql 3 " ^i^T) [Table 1] 

Q2 :;^ Q^il) [Table 1] 

Q3 - ^ Q^iT) [Table 1] 

QI - ^ QjCT) [Tables 10 and 11] 

T Incident kinetic energy 

E(df/dE) = Ef (E) 



TABLE 1. Discrete Energy-Loss Cross Sections (L Shell) 

T/I 01 Q2 

1.OCOD 
1 .075D 
1 .156D 
1 .2420 
1 . 3 3 6 0 
1 .436D 
1 . 5 4 4 0 
1 . 6 6 0 0 
1 . 7 6 4 0 
1 . 9 1 80 
2 . 0 6 2 0 

' 2 . 2 1 7 0 
2 . 3 6 3 0 
2 . 5 6 2 0 
2 . 7 5 4 0 
2 . 9 6 1 0 
3 . 1 8 3 0 
3 . 4 2 2 0 
3 . 6 7 9 0 
3 . 9 5 5 0 
4 . 2 5 2 0 
4 . 5 7 1 0 
4 . 9 1 4 0 
5 . 2 630 
5 . 6 7 9 0 
6 .10SO 
6 . 5 6 4 0 
7 .056O 
7 . 5 8 6 0 
a . 1 5 5 0 
8 . 7 6 7 0 
9 . 4 2 5 0 
1 . 0 1 3 0 
1 .089D 
1 . 1 7 1 0 
1 . 2 590 
1 . 3 5 3 0 
1 . 4 5 5 0 
1 . 5 6 4 0 
1 . 6 6 2 0 
1 . 8 0 6 0 
1 . 9 4 3 0 
2 . 0 8 9 0 
2 . 2 4 6 0 
2 . 4 1 5 0 
2 . S 9 6 0 
2 . 7 9 1 0 
3 . 0 00 0 
3 .22SD 
3 . 4 6 7 0 
3 . 7 2 8 0 
4 . 0 070 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
0 0 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1 
01 
01 
01 
01 

2 . 0 3 2 0 - 0 2 
2 . 6 7 1 0 - 0 2 
3 . 3 4 3 0 - 0 2 
4 . 0 4 9 0 - 0 2 
4 . 7 9 1 0 - 0 2 
5 . 5 7 1 0 - 0 2 
6 . 3 9 2 0 - 0 2 
7 . 2 5 4 0 - 0 2 
8 . 1 6 0 0 - 0 2 
9 . 1 1 3 0 - 0 2 
1 . 0 1 1 0 - 0 1 
1 . 1 1 6 0 - 0 1 
1 . 2 2 7 0 - 0 1 
1 . 3 4 2 C - 0 1 
1 . 4 6 4 0 - 0 1 
1 . 5 9 1 0 - 0 1 
1 . 7 2 5 0 - 0 1 
1 . 8 6 5 0 - 0 1 
2 . 0 1 10 -01 
2 . 1 6 4 0 - 0 1 
2 . 3 2 5 0 - 0 1 
2 . 4 9 3 D - 0 1 
2 . 6 6 8 0 - 0 1 
2 . 8 5 1 0 - 0 1 
3 . 0 3 6 0 - 0 1 
3 . 2 1 9 0 - 0 1 
3 . 4 1 4 0 - 0 1 
3 . 6 1 2 0 - 0 1 
3 . 7 9 8 0 - 0 1 
4 . 0 0 6 0 - 0 1 
4 . 2 0 2 D - 0 1 
4 . 4 2 2 0 - 0 1 
4 . 6 2 4 0 - 0 1 
4 . 6 3 2 0 - 0 1 
5 . 0 4 3 0 - 0 1 
5 . 2 5 1 0 - 0 1 
5 . 4 6 0 0 - 0 1 
5 . 6 6 8 0 - 0 1 
5 . 6 6 5 0 - 0 1 
6 . 0 5 7 0 - 0 1 
6 . 2 5 1 0 - 0 1 
6 . 4 4 7 D - 0 1 
6 . 6 3 7 0 - 0 1 
6 . 8 1 5 0 - 0 1 
6 . 9 8 4 0 - 0 1 
7 . 1 5 5 0 - 0 1 
7 . 3 2 2 0 - 0 1 
7 . 4 8 6 0 - 0 1 
7 . 6 4 7 0 - 0 1 
7 . 6 0 9 0 - 0 1 
7 . 9 8 2 0 - 0 1 
8 . 1 5 3 0 - 0 1 

2 . 8 1 6 0 - 0 3 
5 . 7 9 5 0 - 0 3 
8 . 9 2 9 O - 0 3 
1 . 2 2 3 0 - 0 2 
1 . 5 6 9 0 - 0 2 
1 . 9 3 4 0 - 0 2 
2 . 3 1 6 O - 0 2 
2 . 7 2 1 0 - 0 2 
3 . 1 4 A O - 0 2 
3 . 5 8 9 0 - 0 2 
4 . 0 5 6 0 - 0 2 
4 . 5 4 6 0 - 0 2 
5 . 0 5 9 D - 0 2 
5 . 5 9 8 O - 0 2 
6 . 1 6 1 0 - 0 2 
6 . 7 5 1 O - 0 2 
7 . 3 6 7 D - 0 2 
8 . 0 1 1 0 - 0 2 
8 . 6 8 4 0 - 0 2 
9 . 3 8 6 O - 0 2 
1 . 0 1 2 0 - 0 1 
1 . 0 8 8 0 - 0 1 
1 . 1 6 7 0 - 0 1 
1 . 2 4 9 0 - 0 1 
1 . 3 2 8 0 - 0 1 
1 . 4 1 1 0 - 0 1 
1 . 4 9 8 0 - 0 1 
1 . 5 7 6 0 - 0 1 
1 . 6 6 5 0 - 0 1 
1 . 7 4 7 0 - 0 1 
1 . 8 4 0 0 - 0 1 
1 . 9 2 5 0 - 0 1 
2 . 0 1 2 0 - 0 1 
2 . l O O O - O l 
2 . 1 8 6 0 - 0 1 
2 . 2 7 2 0 - 0 1 
2 . 3 5 9 0 - 0 1 
2 . 4 4 0 0 - 0 1 
2 . 5 i e o - o i 
2 . 5 9 7 D - 0 1 
2 . 6 7 5 0 - 0 1 
2 . 7 5 4 O - 0 1 
2 . 8 2 7 0 - 0 1 
2 . 8 9 6 0 - 0 1 
2 . 9 6 3 0 - 0 1 
3 . 0 3 0 O - 0 1 
3 . 0 9 6 0 - 0 1 
3 . 1 6 0 0 - 0 1 
3 . 2 2 3 0 - 0 1 
3 . 2 8 7 0 - 0 1 
3 . 3 5 5 0 - 0 1 
3 . 4 2 1 0 - 0 1 

3. 
1 
3 
5 
6 
8 
1 
1 
1 
1 
1 
2 
2 
2 
3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
7 
7 
7 
8 
8 
9 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

03 

7170-04 
,8920-03 
493O-03 
1790-03 
,9530-03 
821D-03 
,0790-02 
,2650-02 
5020-02 
,7310-02 
,971D-02 
.2220-02 
,4860-02 
,7630-02 
052O-02 
,3550-02 
,6720-02 
,OOAD-02 
,3490-02 
,7100-02 
086D-02 
,4770-02 
,6840-02 
,3 030-02 
7090-02 
13SO-02 
577D-02 
,9790-02 
4340-02 
8540-02 
,3270-02 
759D-02 
,0 200-01 
,0650-01 
1080-01 
1520-01 
1950-01 
,2370-01 
,2760-01 
3160-01 
,3550-01 
395D-01 
,4310-01 
,4660-01 
,4990-01 
533O-01 
,5660-01 
598O-01 
6290-01 
,6620-01 
.6950-01 
>7280-01 



TABLE 2 . Oscillator Strength Density (2p) 

0 
1< 
2« 
3 . 
4< 
5< 
6< 
7 , 

e« 9< 
1« 
1 . 
1 . 
1 . 
l 4 
1 . 
i . 
l 4 
1 . 
1< 
2 . 
2 . 
2« 
2 . 
2< 
2 . 
2< 
2 , 
2, 
Zi 
3 i 
3 . 
3 . 
3« 
3< 
3 , 
3< 
3 * 
3 * 
3 . 
4< 
4 4 
4 * 
4« 
4 , 
4« 
4 * 
4< 
4 * 
4 . 
5^ 

I/E 

• 0 0 0 O - 0 2 
> 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
, 0 0 0 0 - 0 2 
> 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
1 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 1 
> 1 0 0 O - 0 1 
. 2 0 0 D - 0 1 
. 3 0 0 0 - 0 1 
. 4 0 0 0 - 0 1 
, 5 0 0 0 - 0 1 
, 6 0 0 0 - 0 1 
. 7 0 0 0 - 0 1 
, 8 0 0 0 - 0 1 
. 9 0 0 0 - 0 1 
, 0 0 0 0 - 0 1 
> 1 0 0 0 - 0 1 
. 2 0 0 0 - 0 1 
, 3 0 0 0 - 0 1 
, 4 0 0 0 - 0 1 
• S O O O - 0 1 
, 6 0 0 0 - 0 1 
, 7 0 0 0 - 0 1 
, 8 0 0 0 - 0 1 
. 9 0 0 0 - 0 1 
. 0 0 0 0 - 0 1 
, 1 0 0 0 - 0 1 
, 2 0 0 0 - 0 1 
. 3 0 0 0 - 0 1 
, 4 0 0 0 - 0 1 
, 5 0 0 0 - 0 1 
. 6 0 0 0 - 0 1 
, 7 0 0 0 - 0 1 
. 8 0 0 0 - 0 1 
, 9 0 0 0 - 0 1 
. 0 0 0 0 - 0 1 
. 1 0 0 0 - 0 1 
, 2 0 0 0 - 0 1 
. 3 0 0 0 - 0 1 
. 4 0 0 D - 0 1 
• 5 0 0 0 - 0 1 
, 6 0 0 0 - 0 1 
, 7 0 0 0 - 0 1 
. 8 0 0 0 - 0 1 
9 0 O O - 0 1 

. 0 0 0 0 - 0 1 

f2p(E) 

0 -
6 « 1 5 3 0 - 0 3 
3 . 4 1 2 0 - 0 2 
9 . 4 5 5 0 - 0 2 
1 . 7 9 4 0 - 0 1 
2 . 8 9 5 0 - 0 1 
4 . 2 3 3 0 - 0 1 
5 . 8 4 0 0 - - 0 1 
7 . 5 5 8 O - 0 1 
9 . 5 4 1 0 - 0 1 
1 . 1 4 1 0 
1 . 3 3 6 0 
1 . 5 4 0 0 
1 . 7 2 2 0 
1 . 9 2 1 0 
2 . 0 8 7 0 
2 . 2 5 5 0 
2 . 3 9 7 0 
2 . 5 4 2 0 
2 . 6 6 6 0 
2 . 7 7 8 0 
2 . 8 7 9 0 
2 . 9 9 0 0 
3 . 0 8 2 0 
3 . 1 6 6 0 
3 . 2 4 0 0 
3 . 3 0 6 O 
3 * 3 6 7 0 
3 . 4 1 9 0 
3 . 4 6 6 0 
3 . 5 0 9 0 
3 . 5 4 S 0 
3 . 5 7 4 0 
3 . 5 9 8 0 
3 . 6 1 9 0 
3 . 6 3 7 0 
3 . 6 5 1 0 
3 . 6 6 1 0 
3 . 6 7 0 0 
3 . 6 7 5 0 
3 . 6 7 5 0 
3 . 6 7 0 0 
3 . 6 6 2 0 
3 . 6 4 4 0 
3 . 6 2 2 0 
3 . 5 9 2 0 
3 . S 6 4 0 
3 . 5 3 1 0 
3 . 4 9 5 0 
3 . 4 6 1 0 
3 . 4 2 2 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

oc 0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

I/E 

5 « 1 0 0 O - 0 1 
5 . 2 0 0 0 - 0 1 
5 . 3 0 0 0 - 0 1 
5 . 4 0 0 0 - 0 1 
5 . 5 0 0 0 - 0 1 
5 . 6 0 0 D - 0 1 
5 . 7 0 0 0 - 0 1 
5 . 8 0 0 0 - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
6 . 1 0 0 0 - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 0 - 0 1 
6 . 4 0 0 0 - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 0 0 - 0 1 
6 . 7 0 0 0 - 0 1 
6 . 8 0 0 0 - 0 1 
6 . 9 0 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 1 0 0 0 - 0 1 
7 . 2 0 0 0 - 0 1 
7 . 3 0 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 5 0 0 0 - 0 1 
7 . 6 0 O O - 0 1 
7 . 7 0 0 O - 0 1 
7 . 8 0 0 0 - 0 1 
7 . 9 0 0 0 - 0 1 
8 . 0 0 0 0 - 0 1 
8 . 1 0 0 0 - 0 1 
8 . 2 0 0 0 - 0 1 
8 . 3 0 0 O - 0 1 
8 . 4 0 0 O - 0 1 
8 . 5 0 0 O - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
8 . 9 0 0 0 - 0 1 
9 . 0 0 0 0 - 0 1 
9 . l O O O - O l 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 0 - 0 1 
9 . 4 0 0 0 - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 D - 0 1 
9 . 7 0 0 0 - 0 1 
9 . 8 0 0 0 - 0 1 
9 . 9 0 0 0 - 0 1 
1 . 0 0 0 0 0 0 

3« 
3, 
3 . 
3 . 
3 . 
3 . 
3< 
3 . 
3< 
3 i 
2 . 
2 . 
2 i 
2 . 
2, 
2, 
2« 
2, 
2, 
2i 
2, 
2, 
2 . 
2, 
2, 
2< 
2. 
2, 
2 . 
2 . 
2 . 
2 4 
2, 
I, 
1 . 
1 . 
1 . 
1 . 
l i 
1< 
1 . 
1 . 
I, 
1 . 
l< 
1 . 
1 . 
1 
1 . 
1 , 

*2p<^ 
. 3 8 6 0 
. 3 4 7 0 
. 3 1 1 0 
. 2 6 9 0 
, 2 3 3 0 
. 1 9 4 0 
. 1 5 4 0 
. 1 1 5 0 
. 0 7 4 0 
. 0 2 8 0 
. 9 8 8 0 
. 9 4 SO 
. 9 1 0 0 
, 8 6 9 0 
. 8 2 5 0 
, 7 8 4 0 
• 7 4 3 0 
. 6 9 7 0 
, 6 5 4 0 
. 6 1 3 0 
, 5 6 6 0 
• 5 2 5 0 
• 4 8 4 0 
. 4 3 7 0 
• 3 9 6 0 
3 5 4 0 

. 3 0 8 0 
• 2 6 6 0 
. 2 1 9 0 
. 1 7 8 0 
• 1 3 0 O 
. 0 8 2 0 
. 0 3 9 0 
. 9 9 7 0 
. 9 4 9 0 
, 9 0 4 0 
, 8 5 9 0 
• 8 1 5 0 
, 7 6 9 0 
• 7 2 3 0 
, 6 7 9 0 
• 6 3 2 D 
, 5 8 ^ > 
. 5 4 3 0 
. 4 9 4 0 
, 4 4 6 0 
. 4 0 5 0 
, 3 5 6 0 
. 3 0 8 0 
, 2 5 9 0 

) 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



TABLE 3 . Oscillator Strength Density (2s) 

I(2s)/E f2s(E) 

0 
1 . 0 0 0 0 - 0 2 
2 . 0 0 0 D - 0 2 
3 . 0 0 0 0 - 0 2 
4 . 0 0 0 0 - 0 2 
5 . 0 0 0 D - 0 2 
6 . 0 0 0 0 - 0 2 
7 . 0 0 0 0 - 0 2 
8 . 0 0 0 0 - 0 2 
9 , 0 0 0 0 - 0 2 
1 . 0 0 0 0 - 0 1 
1 . 1 0 0 0 - 0 1 
1 . 2 0 0 0 - 0 1 
1 . 3 0 0 0 - 0 1 
1 . 4 0 0 0 - 0 1 
1 . 5 0 0 0 - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 7 0 0 0 - 0 1 
1 . 8 0 0 O-Ol 
1 . 9 0 0 0 - 0 1 
2 . 0 0 0 0 - 0 1 
2 . 1 0 0 O - 0 1 
2 . 2 0 0 0 - 0 1 
2 . 3 0 0 0 - 0 1 
2 . 4 0 0 0 - 0 1 
2 . S 0 O O - O 1 
2 . 6 0 0 0 - 0 1 
2 . 7 0 0 0 - 0 1 
2 . 8 0 0 0 - 0 1 
2 . 9 0 0 0 - 0 1 
3 . 0 0 0 0 - 0 1 
3 . lOOO-Ol 
3 . 2 0 0 0 - 0 1 
3 . 3 0 0 O - 0 1 
3 . 4 0 0 0 - 0 1 
3 . 5 0 0 0 - 0 1 
3 . 6 0 0 0 - 0 1 
3 . 7 0 0 0 - 0 1 
3 . 8 0 0 0 - 0 1 
3 . 9 0 0 O - 0 1 
4 . 0 0 0 O - 0 1 
4 . 1 0 0 0 - 0 1 
4 . 2 0OO-01 
4 . 3 0 O O - 0 1 
4 . 4 0 0 0 - 0 1 
4 . S 0 0 O - 0 1 
4 . 6 0 0 0 - 0 1 
4 . 7 0 0 0 - 0 1 
4 . 8 O 0 O - 0 1 
4 . 9 0 0 O - 0 1 
5 . 0 0 0 O - 0 1 

0 
3 
1 . 
4 
6 
9< 
1 
1 . 
1 . 
1 . 
2 . 
2 . 
2, 
2, 
2, 
3, 
3, 
3 . 
3 * 
3« 
3 . 
3« 
3« 
3 . 
3 . 
3 4 
3 . 
4 4 
4 t 
4 i 
4< 
4< 
4 . 
4 4 
4 4 
4« 
4 4 
4 4 
4 4 
4 4 
4 . 
4 
4 i 
4 . 
4 4 
4 
4 
4 , 
4 
4 
4 

, 0 7 7 0 - 0 3 
. 7 4 3 0 - 0 2 
, 1 0 2 0 - 0 2 
. 6 6 6 0 - 0 2 
. 2 3 0 0 - 0 2 
. 1 5 4 0 - 0 1 
. 3 8 5 0 - 0 1 
, 6 0 0 0 - 0 1 
. 8 3 6 0 - 0 1 
0 8 2 0 - 0 1 

. 3 4 9 0 - 0 1 
5 9 5 0 - 0 1 

, 8 0 0 0 - 0 1 
, 9 8 4 0 - 0 1 
1 5 9 0 - 0 1 
2 8 7 O - 0 1 
4 1 0 O - 0 1 

, 5 1 3 0 - 0 1 
6 0 0 D - 0 1 

, 6 8 7 0 - 0 1 
7 4 6 0 - 0 1 
8 1 0 0 - 0 1 
6 6 1 0 - 0 1 
9 0 7 0 - 0 1 

. 9 4 8 0 - 0 1 
9 8 6 0 - 0 1 

. 0 2 0 0 - 0 1 
0 4 8 0 - 0 1 
0 7 7 0 - 0 1 

. 0 9 7 0 - 0 1 
, 1 1 3 0 - 0 1 
. 1 3 1 0 - 0 1 
. 1 4 8 0 - 0 1 
. 1 6 4 0 - 0 1 
. 1 7 9 0 - 0 1 
, 1 8 4 0 - 0 1 
, 1 8 9 0 - 0 1 
. 1 9 5 0 - 0 1 
. 1 9 8 0 - 0 1 
, 1 9 7 0 - 0 1 
. 1 9 5 0 - 0 1 
• 1 8 9 0 - 0 1 
. 1 8 5 0 - 0 1 
• 1 7 9 0 - 0 1 
. 1 7 2 0 - 0 1 
. 1 6 4 0 - 0 1 
. 1 5 4 0 - 0 1 
. 1 4 3 0 - 0 1 
. 1 2 9 0 - 0 1 
. 1 2 0 0 - 0 1 

I(2s)/E 

5 . l O O O - O l 
S . 2 0 0 O - 0 1 
S . 3 0 0 O - 0 1 
5 . 4 0 0 O - O 1 
5 . 5 0 0 0 - 0 1 
5 . 6 0 0 O - 0 1 
5 . 7 0 0 O - 0 1 
5 . 8 0 0 O - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
6 . 1 0 O O - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 0 - 0 1 
6 . 4 0 0 0 - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 0 0 - 0 1 
6 . 7 0 0 0 - 0 1 
6 . 8 0 0 0 - 0 1 
6 . 9 0 0 0 - 0 1 
7 . 0 0 0 O - 0 1 
7 . 1 0 0 0 - 0 1 
7 . 2 0 0 0 - 0 1 
7 . 3 0 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 5 0 0 0 - 0 1 
7 . 6 0 0 0 - 0 1 
7 . 7 0 0 0 - 0 1 
7 . 8 0 0 O - 0 1 
7 . 9 0 0 0 - 0 1 
8 . 0 0 0 O - 0 1 
8 . 1 0 0 O - 0 1 
8 . 2 0 0 O - 0 1 
8 . 3 0 0 O - 0 1 
8 . 4 0 0 0 - 0 1 
8 . 5 0 0 0 - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
8 . 9 0 0 O - 0 1 
9 . 0 0 0 0 - 0 1 
9 . l O O O - O l 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 O - 0 1 
9 . 4 0 0 O - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 O - 0 1 
9 . 7 0 0 0 - 0 1 
9 . 8 0 0 0 - 0 1 
9 . 9 0 0 0 - 0 1 
l.OOOO 0 0 

f2s(E) 

4 . 1 0 2 D - 0 
4 . 0 8 7 0 - 0 
4 . 0 7 1 O - O 
4 . 0 5 1 O - 0 
4 . 0 2 5 0 - 0 
4 . 0 0 5 O - 0 
3 . 9 7 9 0 - 0 
3 . 9 5 4 0 - 0 
3 . 9 2 8 O - 0 
3 . 8 9 7 0 - 0 
3 . 6 6 6 0 - 0 
3 . 8 3 6 O - 0 
3 . 8 0 0 0 - 0 
3 . 7 6 6 O - 0 
3 . 7 3 3 0 - 0 
3 . 6 9 2 0 - 0 
3 . 6 5 3 0 - 0 
3 . 6 1 0 O - 0 
3 . 5 6 4 O - 0 
3 . 5 1 3 O - 0 
3 . 4 6 1 O - 0 
3 . 4 1 0 O - 0 
3 . 3 5 7 0 - 0 
3 . 2 9 7 0 - 0 
3 . 2 3 6 O - 0 
3 . 1 7 4 0 - 0 
3 . 0 9 7 0 - 0 
3 . 0 2 5 0 - 0 
2 . 9 4 3 0 - 0 
2 . 8 5 6 O - 0 
2 . 7 6 9 O - 0 
2 . 6 8 4 O - 0 
2 . 5 9 S O - 0 
2 . 4 9 7 0 - 0 
2 . 4 0 5 0 - 0 
2 . 3 0 8 O - 0 
2 . 2 0 5 0 - 0 
2 . 1 0 2 O - O 
2 . 0 0 0 O - 0 
1 . 8 9 7 0 - 0 
1 . 7 9 5 O - 0 
1 . 6 9 2 0 - 0 
1 . 5 8 4 O - 0 
1 . 4 7 7 0 - 0 
1 . 3 5 9 0 - 0 
1 . 2 4 1 O - 0 
1 . 1 2 8 O - 0 
1 . 0 0 5 0 - 0 
8 . 82OD-02 
7 . 6 9 2 0 - 0 2 



TABLE 4. Oscillator Strength Density (Is) 

I(ls)/E 

0 
1 
2 
3 4 
4< 
5 
6 . 
7 4 

a 9 
I, 
l 4 
1 . 
1 
1 4 
1 
1 . 
1 . 
1 . 
1* 
2 
2 . 
2 , 
2, 
2t 
2, 
2 , 
2 4 
2 . 
2< 
3 . 
3 . 
3 4 
3 4 
3 . 
3 * 
3 . 
3< 
3 . 
3, 
4< 
4 , 
4 t 
4« 
4 . 
4 4 
4 4 
4 4 
4< 
4 4 
5< 

• 0 0 0 O - 0 2 
. 0 0 0 O - 0 2 
, 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
. 0 0 0 0 - 0 2 
, 0 0 0 0 - 0 1 
, 1 0 0 0 - 0 1 
. 2 0 0 0 - 0 1 
. 3 0 0 0 - 0 1 
• 4 0 0 0 - 0 1 
. 5 0 0 0 - 0 1 
. 6 0 0 0 - 0 1 
, 7 0 0 0 - 0 1 
, 8 0 0 0 - 0 1 
• 9 0 0 0 - 0 1 
. 0 0 0 0 - 0 1 
, 1 0 0 0 - 0 1 
. 2 0 0 0 - 0 1 
. 3 0 0 0 - 0 1 
. 4 0 0 0 - 0 1 
, 5 0 0 0 - 0 1 
. 6 0 0 0 - 0 1 
. 7 0 0 0 - 0 1 
. 8 0 0 0 - 0 1 
. 9 0 0 0 - 0 1 
, 0 0 0 0 - 0 1 
. 1 0 0 0 - 0 1 
, 2 0 0 0 - 0 1 
. 3 0 0 0 - 0 1 
. 4 0 0 0 - 0 1 
, 5 0 0 0 - 0 1 
. 6 0 0 0 - 0 1 
. 7 0 0 0 - 0 1 
, 6 0 0 0 - 0 1 
, 9 0 0 0 - 0 1 
0 0 0 0 - 0 1 

, 1 0 0 0 - 0 1 
, 2 0 0 0 - 0 1 
3 0 0 D - 0 1 

, 4 0 0 0 - 0 1 
, 5 0 0 0 - 0 1 
, 6 0 0 0 - 0 1 
. 7 0 0 0 - 0 1 
. 8 0 0 0 - 0 1 
. 9 0 0 0 - 0 1 
. 0 0 0 0 - 0 1 

f 

0 
4 4 
2 4 
4* 
6 4 
1 . 
I 4 
2 , 
3 4 
3 4 
4 . 
5 4 
6 4 
7 4 
9 4 
I 4 
I 4 
I 4 
I 4 
1 . 
I 4 
1 . 
2 4 
2< 
2< 
2 4 
2 4 
3 4 
3 
3 4 
3 4 
4 4 
4 4 
4 4 
4 . 
5 4 
5 4 
5 4 
5< 
6 4 
6 4 
6 4 
7 4 
7 , 
7 4 
7 , 
8 4 
6 4 
6 4 
9 4 
9 . 

i s ® 

. 0 7 4 0 - 0 4 

. 0 0 6 0 - 0 3 

. 6 9 5 0 - 0 3 

. 3 6 1 0 - 0 3 

. 2 9 0 0 - 0 2 

. 8 3 4 0 - 0 2 

. 4 5 2 0 - 0 2 

. 1 5 5 0 - 0 2 

. 9 4 2 0 - 0 2 

. 8 1 1 0 - 0 2 

. 7 6 1 0 - 0 2 
, 7 9 0 0 - 0 2 
. 9 0 0 0 - 0 2 
. 0 8 7 0 - 0 2 
, 0 3 5 0 - 0 1 
. 1 7 0 0 - 0 1 
. 3 1 1 0 - 0 1 
. 4 6 1 0 - 0 1 
. 6 1 6 0 - 0 1 
, 7 8 3 0 - 0 1 
. 9 9 8 0 - 0 1 
. 1 8 2 0 - 0 1 
. 3 7 6 0 - 0 1 
, 5 8 0 0 - 0 1 
. 7 8 4 0 - ^ 0 1 
. 9 8 8 0 - 0 1 
• 1 9 1 0 - 0 1 
. 3 9 5 0 - 0 1 
• 6 2 8 0 - 0 1 
. 8 6 1 0 - 0 1 
. 0 9 3 0 - 0 1 
. 3 3 6 0 - 0 1 
. 5 7 8 0 - 0 1 
. 8 4 0 0 - 0 1 
• 1 0 2 0 - 0 1 
• 3 6 4 0 - 0 1 
• 6 2 6 0 - 0 1 
8 9 8 0 - 0 1 

• 1 7 9 0 - 0 1 
4 6 0 0 - 0 1 
7 4 1 0 - 0 1 

. 0 2 3 0 - 0 1 
3 0 4 0 - 0 1 

. 5 9 5 0 - 0 1 
8 8 6 0 - 0 1 
1 7 7 0 - 0 1 
4 7 8 0 - 0 1 

, 7 7 8 0 - 0 1 
, 0 8 9 0 - 0 1 
3 9 9 0 - 0 1 

I(ls)/E 

9 . 1 0 0 0 - 0 1 
5 . 2 0 0 O - 0 1 
9 « 3 0 0 0 - 0 1 
5 . 4 0 « O - 0 1 
5 . 5 0 0 O - 0 1 
5 . 6 0 0 0 - 0 1 
5 . 7 0 0 0 - 0 1 
5 . 8 0 0 0 - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 O - 0 1 
6 . 1 0 0 0 - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 0 - 0 1 
6 . 4 0 0 0 - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 O O - 0 1 
6 . 7 0 0 O - 0 1 
6 . 8 0 0 0 - 0 1 
6 . 9 0 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 1 0 0 0 - 0 1 
7 . 2 0 0 0 - 0 1 
7 . 3 0 0 D - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 5 0 0 D - 0 1 
7 . 6 0 0 0 - 0 1 
7 . 7 0 0 0 - 0 1 
7 . 8 0 0 0 - 0 1 
7 . 9 0 0 0 - 0 1 
8 . 0 0 0 D - 0 1 
8 . 1 0 0 0 - 0 1 
8 . 2 0 0 0 - 0 1 
8 . 3 0 0 0 - 0 1 
8 . 4 0 0 O - 0 1 
8 . 5 0 0 0 - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
8 . 9 0 0 0 - 0 1 
9 . 0 0 0 0 - 0 1 
9 . 1 0 0 0 - 0 1 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 0 - 0 1 
9 . 4 0 0 0 - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 0 - 0 1 
9 . 7 0 0 0 - 0 1 
9 . 8 0 0 O - 0 1 
9 . 9 0 0 0 - 0 1 
1 . 0 0 0 0 0 0 

9 4 
I 4 
1 . 
1 . 
I 4 
1 . 
I 4 
I 4 
1 . 
I 4 
I 4 
I 4 
I 4 
I 4 
1 . 
1 . 
I 4 
I 4 
I 4 
I 4 
I 4 
I 4 
1 . 
1 . 
1 . 
I 4 
I 4 
1 . 
1 . 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
24 
2 4 
2 4 
2 4 
2 4 
2 4 
2 . 
2 4 
2, 
2, 

«ls<« 
. 7 1 9 0 -
.O04O 
. 0 3 6 O 
. 0 6 9 O 
. 1 0 3 0 
. 1 3 7 0 
• 1 7 1 0 
, 2 0 5 0 
. 2 3 9 0 
. 2 7 3 0 
. 3 0 8 O 
. 3 4 2 0 
• 3 7 7 0 
. 4 1 2 0 
. 4 4 7 D 
• 4 8 2 0 
• 5 1 8 0 

5 5 4 0 
• 5 9 0 0 
• 6 2 8 0 
. 6 6 5 0 
• 7 0 3 0 

7 4 1 0 
7 7 9 0 
6 1 8 0 

, 8 5 7 0 
. 6 9 5 0 
9 3 4 0 

• 9 7 3 0 
. 0 1 2 0 
• 0 5 1 0 
• 0 8 9 0 
• 1 2 8 0 
• 1 6 7 0 
, 2 0 6 0 
• 2 4 6 0 
, 2 8 5 0 
• 3 2 5 0 
. 3 6 5 0 
• 4 0 5 0 
. 4 4 4 0 
, 4 8 5 D 
. 5 2 6 0 
5 6 7 0 

. 6 0 7 0 

. 6 4 8 0 

. 6 8 9 0 

. 7 3 0 0 
, 7 7 0 0 
, 8 1 1 0 

- 0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



TABLE 5. Oscillator Strength Density (LM) 

I(LM)/E 

0 
1 . 0 0 0 0 - 0 2 
2 . 0 0 0 0 - 0 2 
3 . 0 0 0 0 - 0 2 
4 . 0 0 0 0 - 0 2 
5 . 0 0 0 0 - 0 2 
6 . 0 0 0 0 - 0 2 
7 . 0 0 0 O - 0 2 
8 . 0 0 0 O - 0 2 
9 . 0 0 0 0 - 0 2 
l .OOOO-Ol 
1 . 1 0 0 0 - 0 1 
1 . 2 0 0 0 - 0 1 
1 . 3 0 0 0 - 0 1 
1 . 4 0 0 0 - 0 1 
1 . 5 0 0 0 - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 7 0 0 0 - 0 1 
1 . 8 C 0 O - 0 1 
1 . 9 0 0 0 - 0 1 
2 . 0 0 0 0 - 0 1 
2 . 1 0 0 0 - 0 1 
2 . 2 0 0 0 - 0 1 
2 . 3 0 0 0 - 0 1 
2 . 4 0 0 0 - 0 1 
2 . S O O O - 0 1 
2 . 6 0 0 O - 0 1 
2 . 7 0 0 O - 0 1 
2 . 8 0 0 0 - 0 1 
2 . 9 0 0 0 - 0 1 
3 . 0 0 0 O - 0 1 
3 . 100 0 - 0 1 
3 . 2 0 0 0 - 0 1 
3 . 3 0 0 0 - 0 1 
3 . 4 0 0 0 - 0 1 
3 . 5 0 0 O - 0 1 
3 . 6 0 0 0 - 0 1 
3 . 7 C O O - 0 1 
3 . 8 0 0 O - 0 1 
3 . 9 0 0 O - O 1 
4 . 0 0 0 0 - 0 1 
4 . 1 0 0 0 - 0 1 
4 . 2 0 0 0 - 0 1 
4 . 3 0 0 0 - 0 1 
4 . 4 0 0 0 - 0 1 
4 . 5 0 0 0 - 0 1 
4 . 6 0 0 0 - 0 1 
4 . 7 0 0 0 - 0 1 
4 . 8 0 0 0 - 0 1 
4 . 9 0 0 0 - 0 1 
S.OOOO-01 

0 
7 
2 . 
4 
7 
1. 
1. 
2 
2 4 
3 . 
3 4 
4 . 
5 4 
5 4 
6 4 
6 4 
7 4 
7 , 
8 4 
9 4 
9 4 
1 4 
1< 
1 . 
1 4 
1 4 
1 4 
14 
1 . 
1 4 
14 
1< 
1 4 
1 . 
14 
14 
1 . 
1 4 
1 
1 . 
14 
1 
1< 
1. 
1 
1. 
1 
1 
1 . 
1 
1 

'LM'^ 

. 1 7 9 0 - 04 

. 3 5 9 0 - 0 3 

. 7 1 8 0 - 0 3 

. 6 9 2 0 - 0 3 

. 1 7 9 0 - 0 2 

. 6 2 0 0 - 0 2 

. 1 1 3 0 - 0 2 

. 6 2 5 0 - 0 2 

. 2 0 0 0 - 0 2 

. 8 4 6 0 - 0 2 

. 4 4 1 0 - 0 2 

. 1 2 6 0 - 0 2 
, 7 2 3 0 - 0 2 
4 0 0 0 - 0 2 

. 9 5 3 0 - 0 2 
, 4 4 6 0 - 0 2 
, 9 7 9 0 - 0 2 
, 5 6 3 0 - 0 2 
, 0 7 6 0 - 0 2 
. 5 8 9 0 - 0 2 
, 0 0 6 0 - 0 1 
, 0 5 1 0 - 0 1 
, 0 9 4 0 - 0 1 
, 1 3 3 0 - 0 1 
. 1 6 9 0 - 0 1 
. 2 0 6 0 - 0 1 
. 2 4 7 0 - 0 1 
. 2 8 2 0 - 0 1 
. 3 1 3 0 - 0 1 
. 3 4 3 0 - 0 1 
. 3 7 0 0 - 0 1 
. 3 9 3 0 - 0 1 
. 4 1 3 0 - 0 1 
. 4 3 6 0 - 0 1 
, 4 4 9 0 - 0 1 
. 4 6 7 0 - 0 1 
, 4 8 0 0 - 0 1 
. 4 9 2 0 - 0 1 
. 5 0 2 0 - 0 1 
. 5 1 3 0 - 0 1 
. S 2 0 O - 0 1 
, 5 2 6 0 - 0 1 
. 5 3 3 0 - 0 1 
. 5 3 7 0 - 0 1 
. 5 4 0 0 - 0 1 
. 5 4 1 0 - 0 1 
. 5 4 1 0 - 0 1 
. 5 4 0 0 - 0 1 
. 5 3 8 0 - 0 1 
. 5 3 7 0 - 0 1 

I(LM)/E 

5 . 1 0 0 0 - 0 1 
5 . 2 0 0 0 - 0 1 
5 . 3 0 0 O - 0 1 
S . 4 0 0 O - 0 1 
5 . 5 0 0 0 - 0 1 
5 . 6 0 0 0 - 0 1 
5 . 7 0 0 0 - 0 1 
5 . 8 0 0 0 - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
6 . 1 0 0 0 - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 0 - 0 1 
6 . 4 0 0 O - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 0 O - 0 1 
6 . 7 0 0 0 - 0 1 
6 . 8 0 0 0 - 0 1 
6 . 9 0 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 1 0 0 0 - 0 1 
7 . 2 0 0 D - 0 1 
7 . 3 0 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 5 0 0 0 * ^ 0 1 
7 . 6 0 0 0 - 0 1 
7 . 7 0 0 O - 0 1 
7 , 8 0 0 0 - 0 1 
7 . 9 0 0 D - 0 1 
8 . 0 0 0 0 - 0 1 
8 . 1 0 0 0 - 0 1 
8 . 2 0 0 0 - 0 1 
8 . 3 0 0 0 - 0 1 
8 . 4 0 0 0 - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
8 . 9 0 0 0 - 0 1 
9 . 0 0 0 0 - 0 1 
9 . 1 0 0 0 - 0 1 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 0 - 0 1 
9 . 4 0 0 0 - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 0 - 0 1 
9 . 7 0 0 O - 0 1 
9 . 8 0 0 0 - 0 1 
9 . 9 0 0 O - 0 1 
1 . 0 0 0 0 0 0 

5 3 1 0 - 0 1 
S 2 S O - 0 1 
5 1 7 0 - 0 1 
9 1 1 0 - 0 1 
5 0 2 0 - 0 1 
4 9 1 0 - 0 1 
4 7 7 0 - 0 1 
4 6 7 0 - 0 1 
4 5 2 O - 0 1 
4 4 1 0 - 0 1 
4 2 3 0 - 0 1 
4 1 0 O - 0 1 
3 9 2 0 - 0 1 
3 7 4 0 - 0 1 
3 5 9 0 - 0 1 
3 3 7 0 - 0 1 
3 1 8 O - 0 1 
2 9 4 0 - 0 1 
2 7 2 0 - 0 1 
2 5 1 0 - 0 1 
2 2 6 O - 0 1 
2 0 1 0 - 0 1 
1 7 3 D - 0 1 
1 4 4 0 - 0 1 
1 1 5 0 - 0 1 
O 8 8 O - 0 1 
0 5 6 0 - 0 1 
0 2 6 0 - 0 1 
9 4 8 0 - 0 2 
6 4 0 0 - 0 2 
2 7 1 0 - 0 2 
9 4 3 0 - 0 2 
5 8 4 0 - 0 2 
2 0 5 0 - 0 2 
8 2 5 0 - 0 2 
3 8 4 0 - 0 2 
9 3 3 0 - 0 2 
5 1 2 0 - 0 2 
0 7 1 O - 0 2 
5 8 9 O - 0 2 
1 2 8 0 - 0 2 
6 1 5 0 - 0 2 
1 0 2 0 - 0 2 
5 8 9 0 - 0 2 
9 7 4 O - 0 2 
4 0 0 0 — 0 2 
7 9 5 0 - 0 2 
2 3 1 0 - 0 2 
1 5 3 0 - 0 3 

10 



TABLE 6. The Empirical Function Phi (L Shell) 

I / E PHI I / E PHI 

0 -
1 . 0 0 0 0 - 0 2 
2 . 0 0 0 0 - 0 2 
3 . 0 0 0 0 - 0 2 
4 . 0 0 0 0 - 0 2 
5 . 0 0 0 0 - 0 2 
6 . 0 0 0 0 - 0 2 
7 . 0 0 0 D - 0 2 
8 . 0 0 0 O - 0 2 
9 . 0 0 0 0 - 0 2 
1 . 0 0 0 0 - 0 1 
1 . 1 0 0 0 - 0 1 
1 . 2 0 0 0 - 0 1 
1 . 3 0 0 0 - 0 1 
1 . 4 0 0 0 - 0 1 
l . S O O D - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 7 0 0 0 - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 9 0 0 0 - 0 1 
2 . 0 0 0 0 - 0 1 
2 . 1 0 0 0 - 0 1 
2 . 2 0 0 0 - 0 1 
2 . 3 0 0 0 - 0 1 
2 . 4 0 0 0 - 0 1 
2 . S O O O - 0 1 
2 . 6 0 0 0 - 0 1 
2 . 7 0 0 O - 0 1 
2 . 8 0 0 0 - 0 1 
2 . 9 0 0 O - 0 1 
3 . 0 COO-01 
3 . 1 0 0 0 - 0 1 
3 . 2 0 0 0 - 0 1 
3 . 3 0 0 0 - 0 1 
3 . 4 0 0 0 - 0 1 
3 . S O O O - 0 1 
3 . 6 0 0 0 - 0 1 
3 . 7 0 0 0 - 0 1 
3 . 8 0 0 0 - 0 1 
3 . 9 0 0 0 - 0 1 
4 . 0 0 0 0 - 0 1 
4 . 1 0 0 0 - 0 1 
4 . 2 0 0 O - 0 1 
4 . 3 0 0 0 - 0 1 
4 . 4 0 0 0 - 0 1 
4 . 5 0 0 0 - 0 1 
4 . 6 0 0 0 - 0 1 
4 . 7 0 0 0 - 0 1 
4 . 8 0 0 0 - 0 1 
4 . 9 0 0 0 - 0 1 
5 . 0 0 0 0 - 0 1 

1 . 
1 . 
1 . 
I 4 
1, 
li 
1 
1 
1 
1 
1 
1 
I 4 
1 
1 . 
I 4 
1 . 
I 4 
9 4 
9< 
9 . 
9 4 
9 4 
9 4 
9 . 
9 4 
9 4 
8 
8 4 
6 . 
6 4 
7 4 
7 4 
7 4 
7 4 
6 4 
6 4 
6 4 
6 4 
6 4 
5 . 
5 4 
5 4 
5 4 
5« 
4< 
4 4 
4 . 
4 4 
4 . 
4« 

. 0 0 0 0 

. 0 0 0 0 

. 0 0 0 0 

. 0 0 0 0 
, 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
• 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
, 0 0 0 0 
. 0 0 0 0 
. 0 0 0 0 
, 9 9 5 0 -
. 9 8 0 O -
. 9 5 0 0 -

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

>01 
- 0 1 
•01 

. 8 7 5 0 - 0 1 

. 7 9 0 0 - 0 1 

. 6 5 0 0 - 0 1 

. 4 9 5 0 - - 0 1 
• 3 1 0 D - 0 1 
. 0 9 7 0 -- 0 1 
. 8 7 3 0 - 0 1 
. 6 2 5 D - - 0 1 
. 3 6 0 0 - 0 1 
• 0 9 5 0 -
• 8 4 0 0 -

- 0 1 
- 0 1 

• 5 9 0 0 - 0 1 
• 3 4 5 0 - 0 1 
• 0 9 5 0 -- 0 1 
. 8 5 5 0 - 0 1 
. 6 2 5 0 - •01 
. 4 1 0 0 - 0 1 
, 2 0 5 0 - 0 1 
. 0 0 5 0 - 0 1 
.eooo-•01 
. 6 1 1 0 - 0 1 
. 4 1 7 0 - 0 1 
, 2 4 0 0 -
0 1 1 0 -

. 6 9 0 0 -

•01 
- 0 1 
•01 

. 7 1 9 0 - 0 1 

. 5 6 1 0 -

. 4 1 3 0 -

. 2 5 7 0 -

• 0 1 
• 0 1 
• 0 1 

. 1 1 5 0 - 0 1 

5 . 1 0 0 0 - 0 1 
5 . 2 0 0 0 - 0 1 
5 . 3 0 0 0 - 0 1 
5 . 4 0 0 D - 0 1 
5 . 5 0 0 0 - 0 1 
5 . 6 0 0 0 - 0 1 
5 . 7 0 0 O - 0 1 
5 . 8 0 0 O - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
6 . 1 0 0 0 - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 O - 0 1 
6 . 4 0 0 0 - 0 1 
6 . 5 0 0 0 - 0 1 
6 . 6 0 0 0 - 0 1 
6 . 7 0 0 0 - 0 1 
6 . 8 0 0 O - 0 1 
6 . 9 0 0 O - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 1 0 0 D - 0 1 
7 . 2 0 0 0 - 0 1 
7 . 3 0 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 5 0 0 0 - 0 1 
7 . 6 0 0 0 - 0 1 
7 . 7 0 0 0 - 0 1 
7 . 8 0 0 0 - 0 1 
7 . 9 0 0 0 - 0 1 
8 . 0 0 0 0 - 0 1 
8 . 1 0 0 0 - 0 1 
8 . 2 0 0 0 - 0 1 
8 . 3 0 0 O - 0 1 
8 . 4 0 0 0 - 0 1 
8 . 5 0 0 0 - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
d . 9 0 0 0 - 0 1 
9 . 0 0 0 0 - 0 1 
9 . 1 0 0 0 - 0 1 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 O - 0 1 
9 . 4 0 0 0 - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 0 - 0 1 
9 . 7 0 0 0 - 0 1 
9 . 8 0 0 0 - 0 1 
9 . 9 0 0 0 - 0 1 
1 . 0 0 0 0 0 0 

3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 . 
2 4 
1 4 
1 4 
1 . 
1 4 
1 4 
1 4 
1 4 
1 4 
1 4 
1 . 
1 4 
1 4 
1 4 
1 4 
9 4 
9 4 
8 4 
7 4 
7 , 
6 4 
5 4 
5 4 
4 . 
4 4 
3 . 
2 4 
2 . 
14 
1 . 
5 4 
0 

. 9 7 6 0 - 0 1 

. 8 4 1 0 - 0 1 

. 7 1 8 0 - 0 1 
• 5 8 8 0 - 0 1 
• 4 6 5 O - 0 1 
, 3 4 4 0 - 0 1 
• 2 2 5 0 - 0 1 
• 1 1 2 0 - 0 1 
• 0 0 2 0 - 0 1 
• 9 0 0 0 - 0 1 
. 8 0 0 0 - 0 1 
• 7 0 3 0 - 0 1 
6 0 7 0 - 0 1 

. 5 1 3 0 - 0 1 

. 4 2 5 0 - 0 1 
• 3 3 6 O - 0 1 
, 2 5 2 0 - 0 1 
, 1 6 2 0 - 0 1 
0 7 3 0 - 0 1 

, 9 9 0 0 - 0 1 
9 0 8 0 - 0 1 
8 2 6 0 - 0 1 
7 4 2 0 - 0 1 
6 5 6 0 - 0 1 

, 5 8 0 0 - 0 1 
, 5 0 5 0 - 0 1 
4 3 0 0 - 0 1 

• 3 6 0 0 - 0 1 
2 8 9 0 - 0 1 

• 2 2 0 0 - 0 1 
1 5 2 0 - 0 1 

• 0 8 6 0 - 0 1 
, 0 2 6 0 - 0 1 
, 6 1 0 0 - 0 2 
• 0 0 0 0 - 0 2 
3 4 0 0 - 0 2 

, 7 2 0 0 - 0 2 
, 0 6 0 0 - 0 2 
, 4 0 0 0 - 0 2 
, 7 5 0 0 - 0 2 
, 1 6 0 0 - 0 2 
. 5 8 0 0 - 0 2 
. 0 1 5 0 - 0 2 
. 4 5 5 0 - 0 2 
, 9 0 0 0 - 0 2 
, 3 0 5 0 - 0 2 
. 7 1 5 0 - 0 2 
, 1 3 5 0 - 0 2 
. 6 5 0 0 - 0 3 
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• TABLE 7. The Empirical Function Phi (K Shell) 

I(K)/E 

1 . 0 0 0 0 - 0 2 
2 . 0 0 0 0 - 0 2 
3 , 0 0 0 0 - 0 2 
4 . 0 0 0 0 - 0 2 
5 . 0 0 0 0 - 0 2 
6 . 0 0 0 0 - 0 2 
7 . 0 0 0 0 - 0 2 
8 . 0 0 0 0 - 0 2 
9 . 0 0 0 0 - 0 2 
1 . 0 0 0 0 - 0 1 
1 . 1 0 0 0 - 0 1 
1 . 2 0 0 0 - 0 1 
1 . 3 0 0 0 - 0 1 
1 . 4 0 0 0 - 0 1 
1 . 5 0 0 0 - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 7 0 0 O - 0 1 
1 . 6 0 0 0 - 0 1 
1 . 9 0 0 0 - 0 1 
2 . 0 0 O O - 0 1 
2 . 1 0 0 0 - 0 1 
2 . 2 0 0 0 - 0 1 
2 . 3 0 0 0 - 0 1 
2 . 4 0 0 0 - 0 1 
2 . 5 0 0 0 - 0 1 
2 . 6 0 0 0 - 0 1 
2 . 7 0 0 0 - 0 1 
2 . 8 0 0 0 - 0 1 
2 . 9 0 0 0 - 0 1 
3 . 0 0 0 0 - 0 1 
3 . 1 0 0 0 - 0 1 
3 . 2 0 0 0 - 0 1 
3 . 3 0 0 0 - 0 1 
3 . 4 0 0 0 - 0 1 
3 . 5 0 0 0 - 0 1 
3 . 6 0 0 0 - 0 1 
3 . 7 0 0 0 - 0 1 
3 . 8 0 0 0 - 0 1 
3 . 9 0 0 0 - 0 1 
4 . 0 0 O O - 0 1 
4 . 1 0 0 0 - 0 1 
4 . 2 0 0 0 - 0 1 
4 . 3 0 0 0 - 0 1 
4 . 4 0 0 0 - 0 1 
4 . 5 0 0 O - 0 1 
4 . 6 0 0 0 - 0 1 
4 . 7 0 0 0 - 0 1 
4 . 8 0 0 0 - 0 1 
4 . 9 0 0 0 - 0 1 
5 . 0 0 0 0 - 0 1 

PHI 

1.0000 00 
1.0010 00 
1.0000 00 
1.0250 00 
1.0480 00 
1.0680 00 
1.0870 00 
1.1070 00 
1.1250 00 
1.1420 00 
1.1590 00 
1.1750 00 
1.1910 00 
1.2050 00 
1.220O 00 
1.2330 00 
1.2460 00 
1.2580 00 
1.2680 00 
1.2790 00 
1.2900 00 
1.3010 00 
1.3110 00 
1.3220 00 
1.3310 00 
1.3400 00 
1.3460 00 
1.3550 00 
1.3620 00 
1.3660 00 
1.3740 00 
1.3790 00 
1.3840 00 
1.3880 00 
1.3910 00 
1.3940 00 
1.396 0 00 
1.3980 00 
1.4000 00 
1.4000 00 
1.4000 00 
1.3990 00 
1.3970 00 
1.3940 00 
1.3910 00 
1.3860 00 
1.3810 00 
1.3750 00 
1.3670 00 
1.3590 00 
1.3510 00 

I(K)/E 

5 . 1 0 0 0 - 0 1 
5 . 2 0 0 0 - 0 1 
5 . 3 0 0 0 - 0 1 
5 . 4 0 0 O - 0 1 
5 . 5 0 0 0 - 0 1 
5 . 6 0 0 O - 0 1 
5 . 7 0 0 0 - 0 1 
5 . 8 0 0 0 - 0 1 
5 . 9 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
6 . 1 0 0 0 - 0 1 
6 . 2 0 0 0 - 0 1 
6 . 3 0 0 0 - 0 1 
6 . 4 0 0 0 - 0 1 
6 . SOOO-0 1 
6 . 6 0 0 O - O 1 
6 . 7 0 0 O - 0 1 
6 . 8 0 0 O - 0 1 
6 . 9 0 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 1 0 0 0 - 0 1 
7 . 2 0 0 0 - 0 1 
7 . 3 0 0 0 - 0 1 
7 , 4 0 0 0 - 0 1 
7 . 5 0 0 0 - 0 1 
7 . 6 0 0 D - 0 1 
7 . 7 0 0 0 - 0 1 
7 . 8 0 0 O - 0 1 
7 . 9 0 0 0 - 0 1 
8 . 0 0 0 0 - 0 1 
8 . 1 0 0 O - 0 1 
8 . 2 0 0 0 - 0 1 
8 . 3 0 0 0 - 0 1 
8 . 4 0 0 0 - 0 1 
8 . 5 0 0 0 - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 7 0 0 0 - 0 1 
8 . 6 0 0 0 - 0 1 
8 . 9 0 0 0 - 0 1 
9 . 0 0 0 0 - 0 1 
9 . 1 0 0 0 - 0 1 
9 . 2 0 0 0 - 0 1 
9 . 3 0 0 0 - 0 1 
9 . 4 0 0 0 - 0 1 
9 . 5 0 0 0 - 0 1 
9 . 6 0 0 0 - 0 1 
9 . 7 0 0 0 - 0 1 
9 . 8 0 0 0 - 0 1 
9 . 9 0 0 0 - 0 1 
1 . 0 0 0 0 0 0 

PHI 

• 3 4 2 0 0 0 
. 3 3 3 0 0 0 
, 3 2 4 0 a a 
, 3 1 3 0 0 0 
, 3 0 0 0 0 0 
• 2 8 6 0 0 0 
. 2 7 2 0 0 0 
• 2 5 4 0 0 0 
• 2 3 6 0 0 0 
. 2 2 0 0 0 0 
. 2 0 2 0 0 0 
. 1 8 2 0 0 0 
. 1 6 3 0 0 0 
. 1 4 2 0 0 0 
. 1 2 0 0 0 0 
. 0 9 7 O 0 0 
. 0 7 4 O 0 0 
. 0 4 8 O 0 0 
. 0 2 3 0 0 0 
• 9 8 0 O - 0 
. 7 2 3 0 - 0 
. 4 6 1 O - 0 
. 1 9 3 0 - 0 
. 9 2 4 0 - 0 
, 6 5 0 O - O 
. 3 7 3 0 - 0 
, 0 9 1 0 - 0 
• 8 1 1 0 - 0 
. 5 2 0 0 - 0 
. 2 2 5 O - 0 
• 9 2 4 O - 0 
. 6 1 9 0 - 0 
. 3 0 9 0 - 0 
. 9 9 3 0 - 0 
, 6 7 0 O - 0 
• 3 4 2 O - 0 
• 0 0 7 0 - 0 
• 6 7 8 0 - 0 
• 3 2 8 0 - 0 
• 9 7 0 0 - 0 
• 6 0 2 0 - 0 
. 2 2 6 0 - 0 
. 8 2 5 O - 0 
• 4 3 S O - 0 
. 0 4 0 0 - 0 
. 6 4 1 0 - 0 
. 2 3 7 0 - 0 
. 2 9 0 0 - 0 2 
. 1 7 0 O - 0 2 
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TABLE 8. Normalization of the 
Differential Energy-Loss Cross 
Section (L Shell) 

TABLE 9. Normalization of the 
Differential Energy-Loss Cross 
Section (K Shell) 

1 . 0 0 0 0 0 0 
1 . 0 7 5 0 0 0 
1 . 1 5 6 0 0 0 
1 . 2 4 2 0 0 0 
1 . 3 3 6 0 0 0 
1 . 4 3 6 0 0 0 
1 . 5 4 4 0 0 0 
1 . 6 6 0 0 0 0 
1 . 7 8 4 0 0 0 
1 . 9 1 8 0 0 0 
2 . 0 6 2 O 0 0 
2 . 2 1 7 0 0 0 
£ . 3 8 3 0 0 0 
2 . 5 6 2 0 0 0 
2 . 7 5 4 0 0 0 
2 . 9 6 1 0 0 0 
3 . 1 6 3 0 0 0 
3 . 4 2 2 0 0 0 
3 . 6 7 9 0 0 0 
3 . 9 5 5 0 0 0 
4 . 2 5 2 0 0 0 
4 . 5 7 1 0 0 0 
4 . 9 1 4 0 0 0 
5 . 2 8 3 0 0 0 
S . 6 7 9 0 0 0 
6 . 1 0 5 O 0 0 
6 . S 6 4 0 0 0 
7 . 0 5 6 0 0 0 
7 . 5 8 6 0 0 0 
6 . 1 5 5 0 0 0 
8 . 7 6 7 0 0 0 
9 . 4 2 5 0 0 0 
1 . 0 1 3 0 01 
1 . 0 8 9 0 01 
1 . 1 7 1 0 0 1 
1 . 2 5 9 0 0 1 
1 . 3 5 3 0 0 1 
1 . 4 5 5 0 01 
1 . 5 6 4 0 0 1 
1 . 6 8 2 0 0 1 
1 . 8 0 8 0 0 1 
1 . 9 4 3 0 0 1 
2 . 0 8 9 0 01 
2 . 2 4 6 0 0 1 
2 . 4 1 5 0 01 
2 . S 9 6 C 0 1 
2 . 7 9 1 0 01 
3 . 0 0 0 0 0 1 
3 . 2 2 5 0 0 1 
3 . 4 6 7 0 0 1 
3 . 7 2 8 0 0 1 
4 . 0 0 7 0 01 

KORMALIZATION 
COEFFICIENT 

2 . 9 0 9 O - 0 2 
5 . 8 1 6 0 - 0 2 
8 . 7 2 7 0 - 0 2 
1 . 1 6 4 0 - 0 1 
1 . 4 5 5 0 - 0 1 
1 . 7 4 5 0 - 0 1 
2 . 0 3 6 0 - 0 1 
2 . 3 2 7 0 - 0 1 
2 . 6 1 8 0 - 0 1 
2 . 9 0 9 O - 0 1 
3 . 2 0 0 0 - 0 1 
3 . 4 9 1 0 - 0 1 
3 . 7 8 2 0 - 0 1 
4 . 0 7 3 0 - 0 1 
4 . 3 6 4 O - 0 1 
4 . 6 5 5 0 - 0 1 
4 . 9 4 6 O - 0 1 
5 . 2 3 6 0 - 0 1 
5 . 5 2 7 0 - 0 1 
5 . 8 1 8 0 - 0 1 
6 . 1 0 9 0 - 0 1 
6 . 4 0 0 0 - 0 1 
6 . 6 6 0 O - 0 1 
6 . 9 2 0 0 - 0 1 
7 . 1 9 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 6 5 0 0 - 0 1 
7 . 8 5 0 0 - 0 1 
8 . 0 9 0 0 - 0 1 
8 . 2 8 4 0 - 0 1 
8 . 4 7 2 0 - 0 1 
6 . 6 5 4 O - 0 1 
8 . 8 2 1 O - 0 1 
8 . 9 7 8 0 - 0 1 
9 . 1 2 8 O - 0 1 
9 . 2 5 5 0 - 0 1 
9 . 3 5 9 0 - 0 1 
9 . 4 5 8 0 - 0 1 
9 . 5 5 1 D - 0 1 
9 . 6 4 3 0 - 0 1 
9 . 7 1 3 O - 0 1 
9 . 7 6 8 O - 0 1 
9 . 8 0 7 0 - 0 1 
9 . 8 4 5 0 - 0 1 
9 . 8 7 6 0 - 0 1 
9 . 9 0 2 0 - 0 1 
9 . 9 2 2 0 - 0 1 
9 . 9 3 3 0 - 0 1 
9 . 9 S 6 O - 0 1 
9 . 9 8 1 0 - 0 1 
1 . 0 0 0 0 00 

1 
1 
1< 
14 
1 
1 . 
1 
14 
1 . 
14 
2 . 
2 4 
2 . 
2< 
2< 
3 4 
34 
3 . 
3 . 
4 4 
4 4 
4 4 
5 . 
5 4 
S < 
6 4 
6i 
7 4 
7 , 
6 . 
9 4 
9 
I 4 
1 
I, 
I 4 
1 . 
1 . 
1 
I 4 
I 4 
2 4 
2 4 
2 4 
2 4 
2i 
2i 
3 
3 ) 
3 
4 

T / I C K ) 

. 0 0 0 0 
• 0 7 7 0 
. 1 5 9 0 
. 2 4 6 0 
. 3 4 3 0 
. 4 4 6 0 
• 5 5 7D 
. 6 7 6 0 
. 6 0 4 0 
. 9 4 3 0 
. 0 9 1 0 
. 2 5 1 0 
. 4 2 4 0 
. 6 0 9 0 
. 6 0 9 0 
. 0 2 4 0 
. 2 5 6 0 
. 5 0 5 0 
. 7 7 3 0 
, 062O 
. 3 7 3 0 
. 7 0 8 0 
. 0 6 9 0 
, 4 5 7 0 
. 6 7 5 0 
. 3 2 5 0 
. 8 0 9 0 
, 3 3 0 0 
. 8 9 1 0 
. 4 9 6 0 
, 1 4 6 0 
. 6 4 6 0 
. 0 6 0 0 
. 1 4 1 0 
. 2 2 9 0 
• 3 2 3 0 
. 4 2 4 0 
. 5 3 3 0 
. 6 5 0 0 
. 7 7 7 0 
. 9 1 3 0 
. 0 5 9 0 
. 2 1 7 0 
, 3 8 7 0 
, 5 6 9 0 
. 7 6 6 0 
. 9 7 6 0 
. 2 0 6 0 
. 4 5 1 0 
. 7 1 6 0 
• 0 0 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

NORMALIZATION 
COEFFICIENT 

3 . 1 6 0 0 - 0 1 
3 . 2 5 5 0 - 0 1 
3 . 3 6 2 0 - 0 1 
3 . 4 7 6 0 - 0 1 
3 . 5 8 0 O - 0 1 
3 . 7 2 0 0 - 0 1 
3 . 8 1 0 D - 0 1 
3 . 9 3 0 0 - 0 1 
4 . 0 3 0 0 - 0 1 
4 . 1 7 1 0 - 0 1 
4 . 2 8 5 0 - 0 1 
4 . 4 1 4 0 - 0 1 
4 . S 6 6 O - 0 1 
4 . 6 9 6 O - 0 1 
4 . 8 1 7 0 - 0 1 
4 . 9 4 7 D - 0 1 
5 . 0 8 0 0 - 0 1 
5 . 2 1 7 0 - 0 1 
5 . 3 5 8 0 - 0 1 
5 . 4 9 7 0 - 0 1 
5 . 6 4 7 0 - 0 1 
5 . 8 0 4 0 - 0 1 
5 . 9 7 4 O - 0 1 
6 . 1 2 6 0 - 0 1 
6 . 2 7 7 0 - 0 1 
6 . 4 0 9 0 - 0 1 
6 . 5 2 7 0 - 0 1 
6 . 6 2 6 0 - 0 1 
6 . 7 3 8 0 - 0 1 
6 . 8 5 6 0 - 0 1 
6 . 9 5 8 0 - 0 1 
7 . 0 4 9 O - 0 1 
7 . 1 2 3 0 - 0 1 
7 . 2 1 6 0 - 0 1 
7 . 3 3 7 0 - 0 1 
7 . 4 2 9 O - 0 1 
7 . 5 0 6 O - 0 1 
7 . 5 6 1 0 - 0 1 
7 . 6 3 2 0 - 0 1 
7 . 7 1 7 O - 0 1 
7 . 7 8 4 0 - 0 1 
7 . 8 4 2 0 - 0 1 
7 . 8 8 4 O - 0 1 
7 . 9 4 3 0 - 0 1 
6 . 0 1 4 O - 0 1 
6 . 0 8 0 0 - 0 1 
8 . 1 4 5 0 - 0 1 
8 . 2 1 2 0 - 0 1 
6 . 2 6 9 0 - 0 1 
e . 3 2 0 0 - 0 1 
8 . 3 6 7 0 - 0 1 

13 



TABLE 10. Total Ionization 
Cross Section (L Shell) 

TABLE 11 . Total Ionization 
Cross Section (K Shell) 

T/I QI T/I(K) 
l.OOOO 
1 . 0 7 5 O 
1 . 1 5 6 0 
1 . 2 4 2 0 
1 . 3 3 6 0 
1 . 4 3 6 0 
1 . 5 4 4 0 
1 . 6 6 0 0 
1 . 7 8 4 0 
1 . 9 1 8 0 
Z . 0 6 2 O 
2 . 2 1 7 0 
2 . 3 6 3 0 
2 . 5 6 2 0 
2 . 7 5 4 0 
2 . 9 6 1 0 
3 ^ 1 6 3 0 
3 . 4 2 2 0 
3 . 6 7 9 0 
3 . 9 5 5 0 
4 . 2 5 2 0 
4 . 5 7 1 0 
4 . 9 1 4 0 
5 . 2 6 3 0 
5 ^ 6 7 9 0 
6 . 1 0 5 0 
6 . 5 6 4 0 
7 . 0 5 6 0 
7 . 5 6 6 0 
6 . 1 5 5 0 
6 . 7 6 7 0 
9 . 4 2 5 0 
1 . 0 1 3 0 
1 . 0 8 9 0 
1 . 1 7 1 0 
1 . 2 5 9 0 
1 , 3 5 3 0 
1 . 4 5 5 0 
1 . 5 6 4 0 
1 . 6 8 2 0 
1 . 8 0 6 C 
1 . 9 4 3 0 
2 . 0 8 9 0 
2 . 2 4 6 0 
2 . 4 1 5 0 
2 . 5 9 6 0 
2 . 7 9 1 0 
3 . 0 0 0 0 
3 . 2 2 5 0 
3 . 4 6 7 0 
3 . 7 2 8 0 
4 . 0 0 7 0 

OO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 

0 . 
2 . 0 5 0 O - 0 3 
9 . 0 2 2 0 - 0 3 
2 . 2 1 0 0 - 0 2 
4 . 2 4 8 0 - 0 2 
7 . 1 2 8 0 - 0 2 
1 . 0 9 6 0 - 0 1 
1 . S 8 6 O - 0 1 
2 . 1 9 2 0 - 0 1 
2 . 9 2 4 0 - 0 1 
3 . 7 9 3 0 - 0 1 
4 . 8 0 4 0 - 0 1 
6 . 1 2 7 0 - 0 1 
7 . 4 7 9 0 - 0 1 
8 . 9 9 8 0 - 0 1 
1 . 0 7 4 0 00 
1 . 2 6 1 0 0 0 
1 . 4 6 7 0 0 0 
1 . 6 9 1 0 0 0 
1 . 9 3 3 0 0 0 
2 . 1 9 3 0 00 
2 . 4 7 1 0 00 
2 . 7 6 7 0 0 0 
3 . 0 6 5 0 0 0 
3 . 3 7 9 0 0 0 
3 . 7 1 3 0 0 0 
4 . 0 3 0 0 0 0 
4 . 3 6 0 0 0 0 
4 . 7 1 3 0 0 0 
5 . 0 6 0 0 0 0 
5 . 4 2 7 0 0 0 
5 . 7 7 8 0 00 
6 . 1 3 2 0 0 0 
6 . 4 8 1 0 0 0 
6 . 8 2 9 0 0 0 
7 . 1 7 7 0 0 0 
7 . 5 1 3 0 0 0 
7 . 8 3 3 0 0 0 
8 . 1 5 4 0 00 
8 . 4 7 2 0 0 0 
8 . 7 9 2 0 0 0 
9 . 0 9 5 0 0 0 
9 . 3 8 5 0 0 0 
9 . 6 6 1 0 0 0 
9 . 9 3 6 0 00 
1 . 0 2 0 0 01 
1 . 0 4 7 0 0 1 
1 . 0 7 2 0 01 
1 . 0 9 7 0 01 
1 . 1 2 2 0 01 
1 . 1 4 6 0 01 
1 . 1 7 3 0 01 

1 .0000 00 
1 .077D 00 
1.1590 00 
1.2480 00 
1.3430 00 
1.4460 00 
1.5570 00 
1.6760 00 
1.8040 00 
1.9430 00 
2.0910 00 
2.2510 00 
2.4240 00 
2.6 090 0 0 
2.8090 00 
3.0240 00 
3.256C 00 
3.S05O 00 
3.7730 00 
4.0620 00 
4.3730 00 
4.7080 00 
S.069C 00 
5.4570 00 
5.6750 00 
6.3250 00 
6.8090 00 
7.3300 00 
7.6910 00 
8.4960 00 
9.1460 00 
9.8460 00 
1.0600 01 
1.1410 01 
1.2290 01 
1.3230 01 
1.4240 01 
1.5330 01 
1.6500 01 
1.7770 01 
1.9130 01 
2.0590 01 
2.2170 01 
2.3870 01 
2.S690 01 
2.7660 01 
2.9760 01 
3.2 06O 01 
3.4510 01 
3.7160 01 
4.0000 01 

QI 

4 . 8 5 2 0 - 0 2 
1 . 0 3 3 O - 0 t 
1 . 6 4 3 0 - 0 1 
2 . 3 2 8 0 - 0 1 
3 . 0 5 0 O - 0 1 
3 ^ 8 1 6 0 - 0 1 
4 . 6 3 8 O - 0 1 
5 . 4 6 8 0 - 0 1 
6 . 2 9 8 O - 0 1 
7 . 2 0 0 0 - 0 1 
6 . 1 5 8 0 - 0 1 
9 . 1 9 2 O - 0 1 
1 . 0 2 1 0 0 0 
1 . 1 2 4 0 0 0 
1 . 2 3 0 0 0 0 
1 . 3 4 0 O 0 0 
1 . 4 5 2 0 0 0 
1 . 5 6 8 0 0 0 
1 . 6 8 6 0 00 
1 . 8 1 0 0 00 
1 . 9 3 8 0 0 0 
2 . 0 7 4 0 00 
2 . 2 0 6 0 00 
2 . 3 4 0 0 0 0 
2 . 4 7 0 0 0 0 
2 . 5 9 6 0 0 0 
2 . 7 1 7 0 0 0 
2 . 8 4 3 0 0 0 
2 . 9 740 0 0 
3 . 1 0 0 0 0 0 
3 . 2 2 2 0 0 0 
3 . 3 3 8 0 0 0 
3 . 4 6 4 0 00 
3 . 6 0 3 O 0 0 
3 . 7 3 0 0 0 0 
3 . 6 5 1 0 0 0 
3 . 9 6 1 0 0 0 
4 . 0 8 0 0 0 0 
4 . 2 0 7 O 0 0 
4 . 3 2 5 0 0 0 
4 . 4 3 9 0 0 0 
4 . 5 4 3 0 0 0 
4 . 6 5 8 0 0 0 
4 . 7 8 0 0 00 
4 . 9 0 0 0 00 
5 . 0 2 0 0 0 0 
5 . 1 4 2 0 00 
5 . 2 5 8 0 0 0 
5 . 3 7 0 0 0 0 
5 . 4 8 0 0 0 0 
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TABLE 12. Electron Shake-Off 
Probability 

TABLE 13. Spectrum of the 
Shake-Off Electron 

E/E 
so 

Probability E/E 
so 

A(E) 

9»edcro-«2 
i.oooo-oi 
1•5000-01 
2.0000-01 
2.SOOO-01 
3.0000-01 
3.SOOO-01 
4.0000-01 
4.50OO-01 
6.0000-01 
S.5000-01 
6.000 0-01 
6.5000-01 

0 -
l « 4 0 0 O - 0 1 
1 . 7 6 0 0 - 0 1 
1 . 9 6 0 0 - 0 1 
2 . 0 6 0 0 - 0 1 
2 . 1 1 0 O - 0 1 
2 . 1 4 5 0 - 0 1 
2 . 1 6 8 0 - 0 1 
2 . 1 6 5 0 - 0 1 
2 . 2 0 0 0 - 0 1 
2 . 2 0 8 O - 0 1 
2 . 2 1 3 O - 0 1 
2 . 2 1 7 0 - 0 1 
2 . 2 2 0 O - 0 1 

0 ,. Vi -t." 
1 * 0 0 0 0 - 0 1 
2 . 0 0 0 0 - 0 1 
3 . 0 0 0 0 - 0 1 
4 . 0 0 0 C - 0 1 
5 , 0 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
6 . 0 0 0 0 - 0 1 
9 . 0 0 0 O - 0 1 
l.OOOO 00 
1 . 1 0 0 0 00 
1*2000 00 
1 . 3 0 0 0 00 
1 . 4 0 0 0 00 
l.SOOC 00 
1 . 6 0 0 0 00 
1*7000 00 
1 . 8 0 0 0 00 
1*9000 00 
2 . 0 0 0 0 00 
2 . 1 0 0 0 00 
2 .200O 00 
2 * 3 0 0 0 0 0 
2 . 4 0 0 0 00 
2 . 5 0 0 0 00 
2 . 6 0 0 0 00 
2 .700O 00 
2 . 6 0 0 0 00 
2 . 9 0 0 0 00 
3 . 0 0 0 0 0 0 
3 . 1 0 0 0 00 
3 . 2 0 0 0 00 
3 * 3 0 0 0 00 
3 . -4000 0 0 
3 . 5 0 0 0 00 
3 . 6 0 0 0 00 
3 * 7 0 0 0 00 
3 . 8 0 0 O 00 
3 * 9 0 0 0 0 0 
4 * 0 0 0 0 00 
4 * 1 0 0 0 00 

2 . 0 0 0 0 - 0 1 
3 . 5 0 0 0 - 0 1 
4 . 6 0 0 0 - 0 1 
5 . 4 0 0 0 - 0 1 
6 . 0 0 0 0 -01 
6 . 5 5 0 0 - 0 1 
7 . 0 0 0 0 - 0 1 
7 . 4 0 0 0 - 0 1 
7 . 7 4 0 0 - 0 1 
8 . 0 0 0 O - 0 1 
6 . 2 7 0 0 - 0 1 
8 . 4 8 0 0 - 0 1 
8 . 6 6 0 0 - 0 1 
8 . 8 0 0 0 - 0 1 
8 . 9 5 0 0 - 0 1 
9 . 0 7 0 0 - 0 1 
9 . 180O-01 
9 . 2 5 0 0 - 0 1 
9 . 3 2 0 0 - 0 1 
9 . 4 COO-01 
9 . 4 5 0 0 -01 
9.SOOO-01 
9 . 5 6 0 0 - 0 1 
9 . 6 0 0 0 - 0 1 
9 . 6 SCO-01 
9 . 6 9 0 0 - 0 1 
9 . 7 1 0 0 - 0 1 
9 . 7 6 0 0 - 0 1 
9 . 7 9 0 0 - 0 1 
9 . 6 1 0 0 - 0 1 
9 . 8 4 0 0 - 0 1 
9 . 8 7 0 O - 0 1 
9 . 9 0 0 0 - 0 1 
9 . 9 2 0 0 - 0 1 
9 . 9 4 0 0 - 0 1 
9 . 9 5 0 0 - 0 1 
9 . 9 6 0 0 - 0 1 
9 . 9 7 0 0 - 0 1 
9 . 9 8 0 0 - 0 1 
9 . 9 9 0 0 - 0 1 
1 . 0 0 0 0 00 

15 



10 
E (eV) 

2 ./^3 0" 'C^ 

I I I 1 I l - L U i -

log^^ E (eV) 

FIG. 1. The differential energy-loss cross section of neon. The broken 
curve ( ) is the cross section for the L shell only, and the solid curve (—) 
is that for the sum of K and L she l l s . 
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